This study estimates an attendance demand model in a reduced form, with uncertainty as one of the determinants of demand, to test the Uncertainty of Outcome Hypothesis (UOH), using data from the Russian Football Premier League (RFPL). These data fit our requirements for two reasons. First, there are few sellout matches, so demand for tickets in the RFPL is not restricted by stadium capacity. Secondly, there have hitherto been no articles devoted to the study of outcome uncertainty in the RFPL. The results indicate that the UOH does not explain the behavioural pattern of attendees in the RFPL. The dependence between the attendance and uncertainty is found to be U-shaped or even declining. We explain the U-shaped dependence by the visiting team effect; an attendee's utility in the RFPL depends more on seeing a top team coming to the city than on the uncertainty of the outcome of the match.
Introduction
The issue of determinants of demand for various goods and services has gained significant attention from economists. For instance, Ye et al. (2011) studied the impact of consumers' reviews published online on hotel bookings while Nelson and Glotfelty (2012) investigated the role of a star cast in movies' box offices. Considering the sphere of sports economics, many researchers have investigated the determinants of attendance of sports events, and, particularly, a significant number of studies have focused on outcome uncertainty as a factor influencing the demand for sports matches. Rottenberg (1956) was the first author to address the effect of outcome uncertainty on ticket demand. Using baseball attendance data, he concluded that a greater level of competition between teams results in larger attendance. This relationship between attendance and uncertainty was formulated as the uncertainty of outcome hypothesis (UOH), which has been further tested by many authors. Borland (1987) proved the UOH using data from Australian Rules football; Rascher and Solmes (2007) found significant uncertainty of outcome in the National Basketball Association, and Soebbing (2008) did so in Major League Baseball. However, evidence for the UOH is not always convincing: Coates and Humphreys (2010) tended to reject it, while Falter et al. (2008) found that it showed no significant impact on attendance.
Despite the lack of consistent evidence for the positive effects of outcome uncertainty on demand, active competition between teams is perceived to be the key to professional leagues' prosperity [Buraimo and Simmons, 2015] . In this regard, the practice revenue sharing in US sports leagues, which allows the relative balance of win prospects between wealthy and poor teams increases consumer interest in the competition. No such system exists in the Russian sports market, however, in some matches when top-ranked teams do not play at full strength or leave strong players on the bench it can be supposed that teams do so deliberately to reduce their chances of winning. There are two possible reasons for this. Firstly, these teams want to rest key players for more difficult matches, and, secondly, they can try to maintain outcome uncertainty. These attempts equalize the chances of winning, and this means that the Russian sports market assumes the positive effect of outcome uncertainty on demand.
This study estimates an attendance demand model in a reduced form, with uncertainty as one of the demand determinants, in order to test the UOH using Russian Football Premier League (RFPL) data. These data fit our requirements for two reasons. Firstly, since there are few sellout matches, ticket demand in the RFPL is not restricted by stadium capacity. Secondly, the majority of previous studies have concentrated on developed sports leagues such as Major League Baseball, while developing sports markets, like the Russian one, have received less attention. In fact, there yet have been no studies investigating outcome uncertainty in the RFPL.
Our key finding is that the RFPL attendance pattern contradicts the UOH: the higher the probability of the home team winning, the lower the attendance. We explain this by the visiting team effect -the lower probability of the home team winning implies a more powerful visiting team. Fans may be more interested in watching a superior visiting team than a very competitive game.
Literature Review
The first work in this sphere was carried out by Rottenberg (1956) , who formulated the UOH.
He suggested fans prefer closer competition between teams; that is, increasing the uncertainty of the outcome leads to higher attendances. This hypothesis was tested in further studies, but the results have been inconclusive. First, there are various types of outcome uncertainty. Cairns (1987) distinguished game uncertainty, playoff uncertainty and consecutive season uncertainty. A similar division can be found in Sloane (1976) (short-run and long-run uncertainty) and Borland and Macdonald (2003) (match, seasonal and long-run uncertainty). According to Cairns et al. (1986) , short-run or match uncertainty relates to the outcome of a particular match; seasonal (playoff) uncertainty refers to championship results and matches qualifying for international leagues; and long-run (consecutive season) uncertainty tells us about the level of domination of several strong teams in the league. Our study focuses on game uncertainty.
In addition, it is important to distinguish between "competitive balance", "competitive intensity" and "uncertainty of outcome". Scelles et al. (2013) provided the following definitions for these notions: "competitive balance" refers to the domination of a team over one or more seasons; "competitive intensity" is regarded as the importance of a match in the framework of qualification in higher competitions or relegation in lower ones; "uncertainty of outcome" is the teams' probability of winning a match. The present study focuses on uncertainty of outcome as a determinant of match attendance. Borland and Macdonald (2003) summarized research on the UOH and investigated two approaches to measure outcome uncertainty: 1) through differences in league positions or the share of games won, and 2) through betting odds. Research based on betting odds seems to be more appropriate for tracking match outcome uncertainty, since the first approach does not take into account facing strong and powerful teams in previous matches and describes team success rather than uncertainty.
Moreover, Sauer (1998) noted that the betting market analyses various factors affecting outcomes, and forecasts game results based on this information. Table 1 presents a studies considering match outcome uncertainty. Some studies, for example, Borland and Lye (1992) , and Peel and Thomas (1997) , used match attendances or their logarithm as the dependent variable. The studies of Whitney (1988) and Soebbing (2008) regarding outcome uncertainty in Major League Baseball were based on attendance figures over a full season or annual average attendances per game. The same dependent variable was used in Mills and Fort (2014) . However, such aggregated numbers do not react to changing conditions on a game-by-game basis. In order to track game uncertainty data, match attendances are more appropriate. No consensus emerges from the results of these studies. Some studies did not detect a connection between match outcome uncertainty and attendance numbers [Lee and Fort, 2008] , [Falter et al., 2008] ; other studies did, but draw varying conclusions.
The studies can be divided into two groups. The first group regards the level of outcome uncertainty directly as the independent variable, and this is measured through the Theil index or through differences in winning percentages and league standings. For example, Buraimo and Simmons (2008) , Pawlowski and Anders (2012) and Pawlowski and Nalbantis (2015) used the Theil index, while Borland (1987) , Borland and Lye (1992) , Lee and Fort (2008) and Cox (2015) included the difference in winning and probability percentages. Benz et al. (2008) and Mills and Fort (2013) report a positive correlation with uncertainty of outcome, which is consistent with the UOH; Buraimo and Simmons (2008) , Coates and Humphreys (2010) , and more recently Martins and Cro (2016) claim that higher uncertainty has negative impact on attendance; Lee and Fort (2008) and Benz et al. (2009) find no significant correlation.
The second group, including Peel and Thomas (1992) , Forrest and Simmons (2002) and Rascher and Solmes (2007) , investigates game outcome uncertainty through the home team win probability. These studies have the advantage of allowing a more thorough investigation of the particular point where the curve of the home win probability changes its direction. When using the Theil index, it is possible only to detect an increase or decrease in the uncertainty. However, a fall in outcome uncertainty can occur because an increase in the probability of the home or visiting team winning. In order to address this, some authors use the home win probability. Szymansky (2003) and Borland and Macdonald (2003) analysed the UOH literature and investigated the consensus that attendance is maximized when the home win probability is equal to 0.66. However, studies by Peel and Thomas (1992) , Forrest and Simmons (2002) and Forrest et al. (2005) are not consistent with such results, and report a U-shaped relationship between attendance and the home team win probability.
Coates et al. (2014) pointed out that the U-shaped curve is observed only in cases when the marginal utility of winning is greater than the marginal utility of losing. The authors develop a model of attendance using a reference-dependent preferences approach.
Some studies have contributed to the UOH literature by identifying the fans' feelings and emotions about outcome uncertainty. Pawlowski (2013) and Pawlowski and Budzinsky (2013) conducted surveys of football fans in Germany, the Netherlands and Denmark, and discovered that they were looking for closer competition between teams. Higher match outcome uncertainty is associated with growing expected satisfaction from a game and increased attendance. However, the results of inquiries do not always reflect actual behaviour, which may account for the models which reject the UOH.
In the past few years, the UOH and even the idea of uncertainty as a determinant of attendance has been criticized. Salaga and Tainsky (2015) pointed out the following disadvantages of using attendance data:
1) There is no difference between season ticket holders and those who buy tickets for particular matches.
2) If demand exceeds stadium capacity, real demand cannot be observed. Meehan et al. (2007) and Coates and Humphreys (2012) resolve this problem using a censored normal regression, and Coates et al. (2012) include dummy variables for sellout matches.
3) Home attendance data do not distinguish interest in uncertainty from interest in a home team win. Alavy et al. (2010) identified the same difficulties with the analysis of attendance data. Instead of using this variable, Salaga and Tainsky (2015) , Alavy et al. (2010) and Paul and Weinbach (2007) studied TV ratings. In order to measure outcome uncertainty, Salaga and Tainsky (2015) used current game margin, which allowed them to construct changes in uncertainty within a game. They also included measures for pre-game uncertainty of outcome through pre-game point spread. Alavy et al.
(2010) used a wider approach to capture the dynamic uncertainty of outcome; these authors used red cards and estimated minute-by-minute changes in ratings. They concluded that, with a rise in outcome uncertainty during the game, broadcasting ratings increase. Salaga and Tainsky (2015) produced the same results, but also found that, at the beginning of the game, consumers prefer less uncertainty. Cox (2015) compared stadium attendance in his article on TV demand for matches. He concluded that, in the first case, more certain outcomes attract more spectators, while higher TV ratings are observed for matches with unpredictable results. However, Buraimo and Simmons (2015) showed that there was no interaction between TV demand and outcome uncertainty since the 2002/03 season of the English Premier League although this connection was investigated in previous seasons. The authors explained this fact by a shift in audience priorities towards team quality from outcome uncertainty.
As mentioned, the literature reports divergent results: even the same authors, for example Borland (1987) and Borland and Lye (1992) , Pawlowski and Anders (2012) and Pawlowski and Nalbantis (2015) , and different authors working on data from the same leagues, such as Whitney (1988), Lee and Fort (2008) and Soebbing (2008) , are inconsistent in their results. This opens up new space for revision and further research on other samples from different sports leagues.
A large body of research has been conducted in developed leagues with significant fan interest and a high demand for sports events. There is a lack of attention to developing sporting competitions, such as the RFPL. No studies have investigated the impact of outcome uncertainty on attendances in
Russian sport championships. This study is the first investigate the behaviour of customers under uncertainty in the RFPL.
The sample from the RFPL allows us to answer the research question more fully, as firstly, there are few sellout matches. The demand for football matches in the RFPL is not restricted by stadium capacity. Secondly, there are generally six teams in the RFPL competing for the trophy, which makes the concentration index sufficiently low and increases uncertainty of outcome. Thirdly, the RFPL is not commercially developed in comparison with North American sports leagues and, consequently, uncertainty of outcome is particularly important. For contests such as the NBA and NHL, commercial factors can be more important than outcome uncertainty for consumers when they make a decision about visiting a match.
Methodology
The following model is estimated:
where attendance is the number of people who attended the game; htwp is the constructed The rationale for the inclusion of these variables can be found in previous studies. Regarding the variable of interest, Coates et al. (2014) presented validation for the use of the squared home team winning probability to track the influence of outcome uncertainty on attendance. It is also important to control for team quality; for this, we use variables indicating goals scored and allowed by both teams, following Coates et al. (2014) and Coates and Humphreys (2010) . Another important indicator is the quality of the stadium, which can be observed through its age [Soebbing, 2008] or its capacity, as in Borland and Lye (1992) . We use stadium capacity as an explanatory variable, since stadiums with larger capacity tend to be better equipped.
In addition, we include distance between the cities of teams and temperature. The control for temperature allows for the possibility of not including dummy variables for certain months, as in Buraimo and Simmons (2008) . Also since Pawlowski and Nalbantis (2015) and Lemke et al. (2010) investigated the quadratic relationship distance and temperature, and attendance, we tested this specification in models not presented in this article. These results showed that squared distance and temperature were insignificant and worsened the quality of the model.
The derby is used to detect teams from the same cities. Derby is partially captured in the "distance between cities" variable, however, distance helps to test how the remoteness of cities affects attendance while "derby" variable helps to reveal how the necessity to travel to another city influences match attendance. We expect a significant positive impact from this variable on attendance.
Because of lack of data about ticket prices we estimate the model in a reduced form. is held partially during the same period as the RFPL. However, fans are typically more interested in the RFPL as it is considered more prestigious.
Data
Our data for attendances are presented on a match-by-match basis, which allows us to detect instant changes in demand. Observable attendances clearly reflect real demand for matches, since there are few sellouts. All matches were televised through a subscription channel, while only a few key games were shown on widely available channels. Unfortunately, because of difficulties of data collection is impossible to include TV broadcasting as an explanatory variable in the model. However, the work of Martins and Cro (2016) includes a variable showing that TV broadcasting does not have a significant impact on attendance. The other variables of temperature, probability of the home team winning, previous goals per game and not home stadium were also calculated individually for every game. The data about goals before the match and stadium where it was played were received from the website www.championat.com, and bets were derived from livetv.ru, which is unavailable today.
The probability of the home team winning was calculated using bets. Bets represents the winning amount per one ruble from the bet on a particular team winning. In order to calculate the home team winning probabilities, bets were converted through the following formula:
derived from the betting model prevalent in Russian betting offices. Sauer (2005) adjusts the winning probabilities, taking into account bettor margins. However, in our case, due to lack of information on the markups used in betting offices and bets on a draw, the home team winning probabilities may be partially biased, although this fact does not influence the nature of the connection between attendances and probabilities therefore we have confidence in our results. However, it should be taken into account that the real probabilities of a home team win are slightly lower than the ones observable here. Figure 1 shows the density of the probabilities of the home team winning. Since it is clearly bimodal, we can conclude that there are both favourites and underdogs in the RPFL. Fig. 1 . Distribution of the home team winning probability. Table 2 contains the basic descriptive statistics of our indicators. The mean value of the precipitation variable of 0.3 means that in 30% of matches rain or snow occurred. The correlation between goals scored per game by a home team and its winning probability is 0.43. In terms of attendance and stadium capacity, there were only four matches played in full stadiums, and only three matches where attendance was close to stadium capacity (with the difference between them less than 100). This quantity is so low in comparison with our sample that a special variable controlling sellouts was not included. The variation in attendance is wide; it varies from 2,000 to 68,000. The mean value of attendance was relatively low compared with European leagues; thus, the RFPL represents opportunities for potential growth.
Another significant difference between Russian and European leagues is that Russian fans generally have to travel long distances in order to watch matches in other cities. As a rule, only very loyal supporters do this, and this restricts the potential demand from other sectors of the market.
Demand can also be diminished by match postponements; however, these take place only rarely (only 6% of matches).
Empirical Results
The presentation of results begins with an initial model that includes all games in the sample.
These results are presented in Model (1) in Table 3 . The results for the control variables are as expected. Temperature positively affects attendance, while the influence of precipitation is negative.
Goals scored are positively significant for both home and visiting teams, whereas goals allowed are 0.0 0.2 0.4 0.6 0.8 1.0 negatively significant. Hence, the attendance is higher in cases when fans anticipate more spectacular games. Derbies generate an increase in attendance of 6,100. Playing a "home" game not at the home stadium is insignificant, as is distance between cities. This is unusual for Russia, since the variation in distances is high (up to 4,200 kilometres). It is genuinely insignificant because most fans are travelling by plane. Distance and prices for tickets are not perfectly correlated and the timings of flights do not vary widely for cities of teams participating in the RFPL.
Since we use a squared indicator for home team win probability it is necessary to test the joint significance of these coefficients. The last row of Table 3 contains the results of the joint significance test of the htwp and htwp 2 coefficients. For convenience of presentation, Figure 2 reflects the effect of uncertainty on attendance. The plot numbers in the figure correspond to the model numbers in Table 3 .
According to the first plot of Figure 2 , the effect of uncertainty is mostly negative. This means that the higher the probability of the home team winning, the lower the attendance. This result contradicts the UOH. This can be explained by the fact that a lower probability of the home team winning means that the visiting team is supposed to be stronger in a particular game. Fans may be interested in coming to see superior teams playing against their home team. To test this proposition, we estimate Models (2), (3) and (4). Model (2) is estimated on the restricted sample of games with top visiting teams. We define these as the two highest-ranking teams because they participate in the Champion's League. Model (3) is estimated on a sample of a top visiting team and a low home team, defined here as a team with a rank lower than 10. The choice of threshold is optional; hence, several robustness checks were made, and these are available upon request. Model (4) is estimated for the games of low home teams, without any restrictions for visiting teams. (2) and (3) of Figure 2 , the dependence between uncertainty and attendance is U-shaped. This contradicts the UOH, but conforms to the model of Coates et al. (2014) . However, we explain this not by a reference-dependent preferences model, but with the attendee's utility derived from watching the top visiting team. The threshold probability of the U-curve for plot (2) is higher than for (3). This means that for games between a low home team and a top visiting team, the attendance starts to rise even faster than for the games between top teams. Plots (3) and (4) appear similar; one can conclude that, for a low team, almost every visiting team is attractive for attendance. It can be concluded that for Russian fans, the brand of the visiting team is much more important than the probability of the home team winning. In other words, the key driver of attendance is the brand of the visiting team. This is in line with the findings of Coates et al. (2015) on the significant brands of some Russian teams.
Models were estimated with fixed effects for the teams as a further test of this hypothesis.
Model (5) contains dummies for home teams, Model (6) for the visiting team and Model (7) for both the home and visiting teams. According to the joint test, the home team winning probability is significant only in the model with home team dummies. Therefore, one can conclude that the visiting team effect captures the effect of uncertainty. The visiting team is more important to the attendees than the chances of the home team.
Robustness Checks
In order to test the robustness of the model to alternative specifications we included other measures of uncertainty and derby. In line with Buraimo and Simmons (2015) we use the difference between home team and visiting team winning probabilities to measure the level of uncertainty. In Buraimo and Simmons (2015) found that the difference between probabilities is almost perfectly correlated with the Theil index (94.4%), which also takes into account draw probabilities. Table 4 contains descriptive statistics for the new variables. The estimation results are presented in Model (8) in Table 5 . They are consistent with the results of the previous models, in which the home team winning probability was a dependent variable. The threshold difference between probabilities is 57.22%, which also indicates that spectators prefer attending matches of powerful visiting teams. Model (9) includes an alternative measure of derby, which equals one if teams are perceived as traditional rivals (CSKA, Spartak, Lokomotiv, Zenit) . Matches between these teams are often described as "derbies" in media. Clearly, the inclusion of a new derby does not change values of other variables.
At the same time, our understanding of derby allows us to evaluate how the necessity of travelling to another city affects attendance.
Model (10) tests the hypothesis that attendance increases toward the end of a season when matches are becoming more important for teams. However, this variable is not statistically significant:
we can assume that the demand for football matches is spread evenly through a season. Model (11) assesses the importance of matches from the perspective of competition for league positions. When teams' standings are close, games can be more important for fans because the match outcome changes the distribution of places between competitors. However, this hypothesis is not confirmed. At the same time, our estimations are robust to the inclusion of new variables.
In order to test interaction effects between the power of teams and the importance of uncertainty we included the product of the home team winning probability and a dummy variable for top teams.
The threshold probability of the home team winning probability for top teams is 22% while the threshold probability in Model (2) is 38%. We explain this difference by the fact that Model (12) includes the home team winning probability variable, which partially contains data for matches with top visiting teams. Because of that, the threshold probability for top teams can be biased, and, in this sense, Model (2) seems to be more flexible and reliable. However, the probability of 22% derived from Model (12) does not contradict our results and explanations. 
Conclusion
Our results suggest that the UOH does not explain the behavioural pattern of the attendees in the RFPL. We have found that the dependence between attendance and uncertainty is U-shaped or even declining. Our results contradict those of Rascher and Solmes (2007) and Lemke et al. (2010) , and are more in line with the results of Coates et al. (2014) . However, in contrast to Coates et al. (2014) , who use a reference-dependent preferences model, we explain such U-shaped dependence by the visiting team effect. In other words, an attendee's utility in the RFPL depends more on the visiting team's brands than on the uncertainty of outcome.
Our study is subject to several limitations. Firstly, these findings may not be transferable to the other leagues due to the differences between the RFPL and developed leagues. Second, we lack information on the ticket prices in the RFPL. For this reason, we estimate the reduced form model.
Thirdly, we lack information about season ticket attendance. However, for most teams in the RFPL, the number of season tickets is low.
